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Connector Seal Comprising Raehct Ratchet Teeth 
Sp e cification Cross Reference to Related Applications 

This application is a national stage application of International Application No. 
PCT/EP2004/007231. filed July 2, 2004. 
Background of the Invention 
Field of the Invention 

[0001] The invention relates to a connector seal device as d e fin e d in th e pr e ambl e to patent 

claim 1 , for a branch pipe in combination with a transverse opening, such as can be 
found in the pierced wall of a main pipe, a shaft, or the like, for which the diameter can 
fluctuate considerably. 
Related Art 

[0002] A connector seal device of this type is known from reference EP 0 795 712 Bl . 

The sealing effect of this connector seal device is excellent. It is therefore the an object 
of the present invention to provide an alternative, but similarly effective connector seal 
device, which can be produced cheaply and can be installed quickly. 

[0003] This obj e ct is solv e d with th e f e atur e s d e scrib e d in th e claims and bas e d on th e 

afor e m e ntion e d d e sign for th e conn e ctor seal d e vic e . 
Brief Summary of the Invention 

[0004] In d e tail, an An elastomer insert in the shape of a hollow plug is provided for a the 

transverse opening of a wall of a main pipe. [|\]1 wh e r e in this The insert includes is 
fitt e d with a relatively soft, tubular sealing wall region adapted to fit into the transverse 
opening , such that onc e it is pr es s e d on th e transv e rs e op e ning in th e pip e wall is s e al e d 
as a r e sult of th e hard e r mat e rial of th e pip e union . The elastomer insert is provided 
with a supporting collar, which forms an end stop on the main pipe, around the 
compl e t e the transverse opening, and is preferably composed of a softer material than 
the material for the tubular sealing wall region. The A pipe union is also made of a 
harder material than the elastomer insert , so that it can can be inserted into the elastomer 
insert to press the insert with sufficient force against the pipe wall of the transverse 
opening during the assembly of the connector seal device. The elastomer insert 
comprises a region with a tapered inside surface provided with locking ring zones. In a 
similar manner, the pipe union has a tapered region on the outside surface, which is also 
provided with locking ring zones. The individual locking ring zones have slanted 
surfaces, inclined in the insertion direction of the parts, so that the slanted surfaces 
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can glide along each other when the slanted surfaces of the pipe union hit the slanted 
surfaces of the elastomer insert during the assembly, thereby resulting in a ratchet-type 
engagement of the locking ring zones when the pipe union is pushed into the opening 
in the elastomer insert. The locking ring zones are provided with a sliding agent, 
which can either be applied at the factory or at the construction site. By pushing the 
pipe union gradually into the opening in the elastomer insert, the pressure exerted onto 
the elastomer insert is gradually 1 iricreased until the force of reaction is high enough to 
prevent a further pushing into each other of the parts, thereby so-to-speak forming an 
end stop for the pipe union. 

[0005] In the fully assembled state, the basic surfaces of the elastomer insert and the pipe 

union are arranged substantially concentric to each other. To encourage this concentric 
assembly, guide surfaces can be provided on the elastomer insert and the pipe union. 
Guide surfaces of this type can be provided along the inside circumference of the 
opening in the elastomer insert, in the region of the supporting collar, and along the 
outer circumference of the pipe union, in the region of the transition between the 
engagement end and the sleeve end. Axial guiding devices in the form of axial 
grooves in the elastomer insert and in the form of axially extending ridges on the pipe 
union can be provided alternatively or additionally. These guiding devices serve to 
avoid a slanted positioning during the assembly of the pipe union and the elastomer 
insert. ' • 

[0006] According to one modified version of the invention, in addition to the above- 

mentioned assembly, a second hollow-plug type elastomer insert of in part relatively 
soft material, provided with locking ring zones, is also fitted into the transverse 
opening from the inside of the main pipe. Furthermore provided is a hollow press-on 
cone with locking ring zones that match those on the pipe union. This special 
embodiment is particularly suitable for use with pipes provided with an inside liner for 
which the coating on the pipe inside is cut during the subsequent insertion of the 
transverse opening into the pipe and for which the transition between concrete core 
material and inside liner coating cannot be re-sealed easily. 
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[0007] The modified version of the invention is helpful in that case because this critical 

location is covered by the second elastomer insert. The hollow press-on cone is 
provided for pressing the second elastomer insert in the region of the transverse 
opening against the pipe wall, wherein this cone is preferably provided with a 
supporting flange that fits itself against the support collar on the second elastomer 
insert. In the case of aggressive media, the transverse opening can be protected by 
applying a coating, wherein the critical transition zone to the inside liner of the pipe is 
protected by the second elastomer insert against contact with the aggressive media. 
The pipe union can also be, provided v^ith a pipe extension, which fits against a ring- 
shaped seal in the region of the second elastomer insert or the hollow press-on cone, 
thereby forming a seal. 

[0008] According to one embodiment of the invention, the connector seal device 

according to the invention is provided with at least one sealing rope of a material 
capable of swelling. A rope of this type can-improve the sealing effect as a result of 
the material swelling up, wherein the material of the sealing rope should swell up in 
particular when coming in contact with water. A self-sealing effect can thus be 
achieved if moisture exits from the pipes or enters the pipes from the outside. 
According to a different modification of the invention, the rope of sealing material 
capable of swelling is arranged inside a ring-shaped groove in the locking ring zone. 
A rope of this type can be present in the locking ring zone of the hollow-plug 
elastomer insert as well as in the locking ring zone of the pipe union. 

[0009] A different advantageous option for providing a subsequent and/or additional seal 

calls for providing the connector seal device with at least one sealing element that can 
be activated by heat. A simple and effective seal can be created according to a further 
modification of this embodiment by activating a sealing element, which contains a 
material that increases in volume as a result of heat. Owing to the increase in volume, 
existing gaps can be filled directly by the sealing material of the sealing element, or 
other parts of the connector seal device, in particular wall regions of the pipe union 
and the elastomer insert, can be pressed together. The necessary activation heat can be 
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generated easily by means of an electric resistance heater, as shown with a further 
modification of the embodiment. 

[00010] According to one embodiment of the invention, at least one pressure sensor is 

provided for determining the contact pressure on one of the parts of the connector seal 
device. With this pressure sensor, it is possible to check whether a desired contact 
pressure of the parts or a pressure necessary for the sealing effect is achieved for the 
connector seal device, so that possible leaks can be detected, for example during the 
assembly of the element or prior to the start of operations. 

[0001 1] According to one advantageous modification, several pressure sensors in 

particular can be provided for determining the contact pressure, wherein these sensors 
are arranged uniformly spaced apart in circumferential direction of one of the parts of 
the connector seal device. Differences in the measured pressure values the allow 
determining whether the parts of the connector seal device were joined with a 
sufficiently uniform sealing force. Various options exist for arranging pressure 
sensors of this type. The at least one pressure sensor can thus be arranged on or in the 
elastomer insert. In the same way, one or several sensors can also be present on or in 
the pipe union. Also possible is an arrangement on or in the press-on cone for the 
above-described modified version, which is provided with a second elastomer insert, 
and/or on or in this second elastomer insert. 

[00012] If the connector seal device has a ring-shaped seal, the pressure sensor or sensors 

can also be arranged on or in this ring-shaped seal, thereby making it possible to check 
for the correct seating of this seal and/or the parts of the connector seal device, sealed 
therewith. 

[00013] According to yet another embodiment of the invention, at least one transponder 

and/or one data carrier is provided for detecting, storing and/or transmitting measuring 
values from one of the parts for the connector seal device. The transponder and/or 
data carrier thus permits checking whether a desired measuring value is obtained or 
one that is required for ther function ofthe parts of the connector seal device, for 
example to detect possible leaks during the assembly of the connector seal device or 
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prior to the start of operations. According to one advantageous modification, several 
transponders and/or data carriers in particular can be provided for detecting the 
measuring values, wherein these are arranged uniformly spaced apart in 
circumferential direction on one of the parts of the connector seal device. Possibly 
existing differences between the measuring values thus make it possible to determine 
whether the parts are joined with a sufficiently uniform sealing force. Several options 
exist for the arrangement of such transponders and/or data carriers. For example, the 
at least one transponder and/or data carrier can be arranged in or on the elastomer 
insert. In the same way, one or several transponders and/or data carriers can also be 
provided on or in the pipe union. Also possible is an arrangement on or in the press- 
on cone for the above-explained modification with a second elastomer insert, and/or 
on or in this second elastomer insert. If the connector seal device is provided with a 
second ring-shaped seal, the transponder or transponders and/or the data carrier or data 
carriers can also be arranged on or in this seal, which makes it possible to check the 
correct seating of this seal and/or the parts of the connector seal device provided with 
this seal. 

Brief Description of the Several Views of the Drawings 

[00014] The invention is described with the aid of exemplary embodiments, which show 

in: 



[00015] 


Figure 1 


A section through the edge of an elastomer insert; 


[00016] 


Figure 2 


A section through the edge of a pipe union; 


[00017] 


Figure 3 


A fully assembled connector seal device; 


[00018] 


Figure 4 


A connector seal device for pipes with inside liner; 


[00019] 


Figure 5 


A variant of the connector seal device for pipes with inside liner; 


[00020] 


Figure 6 


A modified version of the pipe union shown in Figure 2; 


[00021] 


Figure 7 


A modified version of the elastomer insert shown in Figure 1; 


[00022] 


Figure 8 


A modified version of the connector seal device shown in Figure 3, 
provided with a sealing element that can be activated; 
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[00023] Figure 9 A detail of the connector seal device with an alternative 

arrangement of a sealing element that can be activated, and 

[00024] Figure 10 An enlarged detail of a modified version of the embodiment shown 

in Figure 5. 

Detailed Description of the Several Embodiments of the Invention 

[00025] We refer to Figure 1, which shows a hollow-plug type elastomer insert 10, 

inserted into a transverse opening 2 that is subsequently inserted into a main pipe 1 , 
wherein pipes of this type can be clay pipes or concrete pipes. Reinforced areas 8 are 
provided in the latter case, which are shown herein as transverse and longitudinal 
reinforced areas. These reinforced areas 8 can also be cut during the cutting of the 
transverse opening 2, which is one of the reasons why it is generally not possible to 
create a transverse opening 2 with precise dimensions, meaning the individual 
diameter can be irregular, and the diameter can differ from case to case. The same 
difficulties are encountered with the walls of shafts. 

[00026] The hollow-plug type elastomer insert 10 comprises a sealing wall region 1 1 and 

a flange or support collar 12. The sealing wall region 1 1 has an outside surface 13 and 
a tapered inside surface 14. 

[00027] On the whole, the outside surface 13 is adapted to the diameter of the transverse 

opening 2, meaning it has a cylindrical or slightly conical shape with an axial length 
corresponding to the length of the transverse opening 2, wherein the length at least 
covers the region where the reinforced areas 8 are cut. The inside of the elastomer 
insert 10 contains a centering section 15 in addition to the tapered inside surface 14. 
The tapered inside surface 14 is provided with saw-tooth shaped locking ring zones 
16, as seen in the cross section. That is to say, they respectively have a surface 16a 
which is inclined more (shown on the top in the drawing) and a surface 16b which is 
inclined less. In addition to the ring-shaped teeth, ring-shaped intermediate spaces 16c 
are consequently also formed between the teeth. The outer surface 13 of the elastomer 
insert 10 can furthermore be provided with barb-shaped projection 19, which fit 
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against the transverse opening 2 as seen in insertion direction IN for the elastomer 
insert 10, and block the movement for pulling out the elastomer insert 10. 

[00028] The support collar 12 is on the whole shaped in the manner of a bell or also a 

saddle, such that it can support itself along the outer circumference 3 of pipe 1 . The 
saddle shape results from the pipe curvature of the main pipe 1. Notched areas 17 are 
provided for a flexible support of the support collar 12 along the edge of the transverse 
opening 2, so that the bell-shaped support collar 12 can assume the shape of a saddle. 

[00029] The elastomer insert 10 can be composed of material that is composed of different 

degrees of hardness. The sealing wall region 1 1 in that case consists of a softer 
material than the region of the locking ring zones 16 and, if applicable, also the 
support collar 12. The relatively softer elastomer region 1 1 thus adapts easier to the 
irregularities and fluctuations in diameter for the transverse opening 2 that must be 
sealed, thus forming a tight seal. The slightly higher material hardness of the locking 
ring zones 16 is selected to allow a sliding along of other locking ring zones 26 of a 
pipe union 20 . A somewhat harder support collar material has a higher resilience, so 
that it fits more securely against the edge of the transverse opening 2. For the locking 
ring zones 16 and the support collar 12, harder material characteristics can be 
combined with other material characteristics (components). 

[00030] Figure 2 shows the pipe union 20, composed of a material that is selected to be 

harder than the material for the elastomer insert 10, even its harder component, 
wherein this material can be polypropylene (PP), for example, or PVC. The pipe 
union 20 is provided with a hollow engagement end 21 and a hollow socket end 22. 
The engagement end 21 comprises a tapered outside surface 23 as well as a tapered 
inside surface 24. The outside surface additionally comprises a cylindrical centering 
surface 25. The outside surface 23 is provided with locking ring zones 26 which form 
a toothing with saw-tooth shaped cross section. The slanted surfaces 26a of the 
locking ring zones 26, which are in front as seen in insertion direction IN, are slanted 
counter to the insertion direction IN when seen from the wall of the pipe union 20. 
The back surfaces 26b, as seen in insertion direction, can be inclined counter to the 

■ h 1 
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insertion direction IN, e.g. also seen from the wall of the pipe union 20, so as to 
achieve a good tooth engagement. The surfaces 26b, however, can also be positioned 
perpendicular to the insertion direction IN, or can be slightly inclined in the insertion 
direction. Ring-shaped intermediate spaces 26c are furthermore located between the 
locking ring zones 26. „ \.. ^ 

[0003 1] The socket end 22 of the pipe union 20 has a cylindrical inside surface 27 with a 

groove 28 for accommodating a ring-shaped seal that is not shown herein, against 
which the branch pipe, also not shown herein, fits in order to form a sealed 
connection. The socket end 22 can be provided with projections for the engagement 
of an assembly tool. 

[00032] For the assembly of the connector seal device, the transverse opening 2 is initially 

prepared for the insertion of the elastomer insert 10 by applying a chemical reaction 
adhesive or a different type of anti-corrosion material, in particular to cover the 
reinforced areas 8 which are cut, wherein the material (adhesive - anti-corrosion 
material) can also be applied with the aid of the elastomer insert 10. In that case, the 
material is advantageously applied to the outside surface 13 of the elastomer insert 10, 
or the elastomer insert 10 is delivered with a previously applied coating of this type, 
which is protected by a covering'foil during the storage and transport. The coating 
material also functions as a sliding agent for inserting the elastomer insert 10. 
Alternatively, an actual lubricant can be used in place of the adhesive or anti-corrosion 
material, as is known. 

[00033] Following the insertion of the elastomer insert 10 (Figure 1), the pipe union 20 

(Figure 2) is pushed in insertion direction IN into the hollow space of the elastomer 
insert 10. In the process (Figure 3), the conical surfaces 26a of the locking ring zones 
26 come in contact with corresponding conical surfaces 16a of the locking ring zone 
16 on the elastomer insert 10 and engage in the manner of ratchet teeth, so as to 
mutually snap into the ring-shaped grooves 16c, 26c. Through a further displacement 
of the pipe union 20 in insertion direction IN, the elastomer insert 10 is expanded step- 
by-step and, in the process, is pushed with more and more force against the transverse 
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opening 2 in the pipe wall. Owing to the plasticity of the sealing wall region 11, this 
permits an adaptation to any type of irregularity or fluctuation in the diameter of the 
transverse opening 2, consequently resulting in an excellent seal at this difficult to seal 
location. 

[00034] The pipe union 20 is advantageously inserted strictly in the axial direction of the 

transverse opening 2 into the hollow space of the elastomer insert 10. Once a specific 
insertion point is reached, the centering surfaces 15 and 25 come into play and align 
the pipe union 20 to ensure a precise concentric positioning of the parts relative to 
each other. 

[00035] The elastomer insert 10 can be provided with axial grooves which divide the ring 

zones 16 into individual ring-zone segments for a precise guidance of the pipe union 
20 inside the hollow space of the elastomer insert 10. Axially extending ribs can 
furthermore be provided at the matching locations on the pipe union 20, wherein these 
ribs engage in the axial grooves on the elastomer insert 10, thus permitting a precise 
and centered axial guidance of the pipe union 20 during the installation. The term 
"locking ring zone" or "ring-shaped groove" in the claims therefore should not refer to 
closed (meaning int e rrupt e d uninterrupted) geometric forms for these embodiments. 

[00036] Adhesive can also be applied to at least one of the surfaces 14 or 23, provided 

with locking ring zones 16, 26, wherein these surfaces are then delivered protected by 
a covering foil, in a similar manner as for the outside surface 13 of the elastomer insert 
10, which can be delivered already coated with an adhesive and protected by a 
covering foil. A different option for creating a subsequent seal is to fill a re-sealing 
material into cavities in the elastomer insert 10. These cavities will open up under 
increased pressure and release the re-sealing material, thereby creating a secondary 
seal. Cavities of this type can be provided on the inside, near the end of the sealing 
wall region 11. 

[00037] Figure 4 shows a connector seal device with a second elastomer insert 30 and a 

the hollow press-on cone 40. The second elastomer insert 30 matches the first 
elastomer insert 10, with the difference that the supporting collar 32 of the second 
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elastomer insert 30 is relatively small and is adapted to the inside contour 4 of the pipe 
1 while the one for the first insert 10 is adapted to the outside contour 3. The second 
elastomer insert 30 is used, above all, if the pipe 1 is provided with an inside liner 
coating 5. If a transverse opening 2 is subsequently cut into a pipe of this type and the 
bore chamfer is then coated with a coating 6, a critical location 7 is created at the 
transition between the layers 5 and 6, where aggressive media could attack. The 
location 7 will crack easily because of differences in the heat expansion between core 
concrete material and the coating for the inside liner. In that case, the invention helps 
because the second elastomer insert 30 covers this critical location 7. The press-on 
cone 40 is provided so that the second insert 30 can be pressed on securely and is 
therefore pulled into the transverse opening 2 during the assembly of the connector 
seal device. The press-on cone 40 in that case is provided with a supporting flange 42 
in which a hook-shaped tool can engage. Otherwise, the press-on cone 40 is designed 
to match the pipe union 20 with respect to the locking ring zones 26 which engage in 
corresponding locking ring zones on the second elastomer insert 30. 

[00038] So-called pipe-traveling robots are used to push the second insert 30 with press-on 

cone 40 into the inside 4 of piped . These robots can successively insert the parts 30 
and 40 into the transverse opening 2, wherein the a hook-shaped tool is used for 
pressing on these parts 30, 40. 

[00039] The hook-shaped tool for pressing on the cone 40 can take the form of hook- 

shaped grippers, which are pushed through the transverse opening 2 into the pipe 
inside 4. A tool of this type can be embodied similar to an umbrella without cover, 
meaning the hooks can be folded back to rest against the tool shaft when the hooks are 
pushed through the transverse opening 2 into the pipe inside 4. Once inside, the hooks 
can be extended outward to make contact with the supporting flange 42 and to press 
the cone against the second insert 30. ? 

[00040] Figure 5 shows a modified version of the connector seal device, provided with the 

second elastomer insert 30. A modified pipe union 50 is used, which is provided with 
a pipe extension 5 1 . A ring-shaped seal 52 that cooperates with the pipe extension 5 1 
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is provided on the second elastomer insert 30, so that the medium flowing through the 
pipe 1 and the connector seal device does not come in contact with the wall of the 
transverse opening 2. 

[00041] The seal 52 could also be installed on the inside of the press-on cone 40. It is 

furthermore possible to connect the pipe extension 5 1 force-locking with the press-on 
cone 40, for which a separate connecting piece can also be used. The invention 
furthermore permits a gas-impermeable connection between a secondary pipe and a 
main pipe. 

[00042] Figure 6 shows a modified version of the pipe union 20, shown in Figure 2, 

provided with a connector seal device according to the invention. The pipe union 20 
shown in Figure 6 is provided with several ropes 43 of a sealing material capable of 
swelling, wherein it is particularly advantageous if the sealing material for these ropes 
43 swells upon coming in contact with water. For the exemplary embodiment, the 
ropes 43 of sealing material capable of swelling are respectively arranged between the 
surfaces 26a, 26b, inside the ring-shaped intermediate spaces (grooves) 26c of the 
locking ring zone 26. 

[00043] Figure 7 illustrates a different option of providing a connector seal device with 

ropes 43 of this type. The ropes 43 of the elastomer insert 10, shown in Figure 7, are 
also arranged inside the ring-shaped intermediate spaces (grooves) 16c of the locking 
ring zone 16 on the elastomer insert 10. Arranging sealing ropes of this type in the 
region of the locking ring zone, as illustrated in Figure 6 or Figure 7, is advantageous 
because a seal must be created especially in this region through inserting the pipe 
union 20 and the resulting expansion and pressing-on of the elastomer insert 10. This 
seal is to be improved by re-sealiiig it with the aid of the ropes 43 of a material that is 
capable of swelling. 

[00044] Figure 8 shows a further modification of the connector seal device shown in 

Figure 3. The fully assembled connector seal device shown in Figure 8 is additionally 
provided with a heat activated sealing element 44. For this embodiment, the sealing 
element 44 takes the form of a rope fitted around the circumference and arranged in 



11 



SUBSTITUTE SPECIFICATION - Marked-Up Copy 



the region of the engagement end 21 for the pipe union 20. With the exemplary 
embodiment shown in Figure 8, the sealing element 44 extends specifically inside the 
engagement end 21, below the locking ring zone 26. The sealing element 44 is 
composed of a material 45 which; increases in volume under the effect of heat. 
Particularly suitable for this is a rubber or plastic material containing expanding 
agents, or suitable mixtures of rubber and/or plastic material with expanding agents. It 
is furthermore advantageous if a material of this type can vulcanize under the effect of 
heat, meaning also in connection with the expanding agent. The material 45 can 
advantageously increase in volume as a result of foaming, caused by the release of a 
gas in the expanding agent due to the effect of heat. The material 45 can additionally 
be surrounded by an elastic or expandable wrapper to protect it against environmental 
influences. 

[00045] To generate the heat effect, the sealing element 44 is furthermore provided with 

an electric resistance heater 46 in the form a heating wire that extends on the inside of 
the material 45 and is provided with external leads, not shown in Figure 8, wherein 
these leads can be connected to an external power source once the connector seal 
device is assembled. During the;6peration of the resistance heater 46, the material 45 
swells and thus also deforms the adjacent wall region of the locking ring zone 26 
which, in particular, bulges outward as a result of the swelling of the material 45 and 
presses against the locking ring zone 16 of the elastomer insert 10, so as to create a 
seal. Figure 8 shows that such a sealirig element can additionally or alternatively be 
provided in the elastomer insert 10, for example on the inside of the elastomer insert 
10, below the sealing wall region 1 1 . 

[00046] Of course, several sealing elements 44 of this type can also be provided in the 

elastomer insert 10 and/or the pipe union 20. Furthermore, other outside surfaces of 
the elastomer inserts 10 and/or the pipe union 20 can be provided either alternatively 
or additionally with a secondary seal, by using a suitable arrangement of one or 
several sealing elements. For example, one or several sealing elements 44 can be 
arranged in the centering section 15 or below the centering surface 25. 

. ■ 
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[00047] The connector seal device shown in Figure 8 is furthermore provided with one or 

several pressure sensors 49, wherein these sensors 49 are used to detect the contact 
pressure of the respective parts. Different options for arranging the sensors 49 exist, 
for example by arranging a sensor 49 inside the elastomer insert 10, as shown in 
Figure 8. Particularly advantageous is the arrangement of several sensors 49 of this 
type while spaced apart in circumferential direction on the elastomer insert 10, 
wherein it is preferable to arrange four sensors 49 of this type along a circle extending 
in circumferential direction of the sealing wall region 11, uniformly spaced along the 
inside of the elastomer insert 10. During the insertion of the pipe union 20, the sealing 
wall region 1 1 is compressed in the radial direction, so that pressure is exerted onto 
the sensors 49 and a corresponding measuring signal can be read out. If the measuring 
values from the individual sensors 49 differ considerably, it indicates a leak or at least 
a poor seal and corrective measures can be taken, for example by correcting the 
position of the pipe union 20. Deviations in the received minimum and maximum 
measuring values of at least 20% to 50°/o i or more, for example, can indicate that the 
contact pressure along the circumference is uneven and a leak probably exists. 
Furthermore, if the detected contact pressure is not sufficiently even, an additional 
sealing element 44 can be activated to obtain a tighter seal. 

[00048] Figure 8 illustrates a different option for arranging pressure sensors 49 of this 

type, wherein the sensors 49 in this arrangement are positioned on the outside surface 
of the pipe union 20, in the locking ring zone 26 of the engagement end 21 , for 
example on the outside surface of a ring-shaped groove 26c, as shown in Figure 8. 

[00049] Yet another option for an advantageous arrangement of sensors 49 is illustrated in 

Figure 10. Figure 10 shows a detail of a modified version of the embodiment^,]] 
shown in Figure 5, of a connector seal device according to the invention. This d e tail 
illustrat e s in this Figure shows the region of the connector seal device with the ring- 
shaped seal 52, which cooperates with the pipe extension 51 of the modified pipe 
union 50. The ring-shaped seal 52 is provided with several pressure sensors 49 for 
checking the sealing capacity of the ring-shaped seal 52 and the correct assembly of 
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the connector seal device, wherein these sensors can again be arranged uniformly 
spaced apart along the periphery of the seal 52. Four sensors 49 of this type are 
preferably used, of which only two sensors 49 can be seen because of the sectional 
representation in Figure 10. With this exemplary embodiment, the pressure sensors 49 
are arranged on the inside of seal 52. According to one variant of this embodiment, 
the sensors 49 are arranged on the outside of the seal 52. With a ring-shaped seal 52 
provided with sensors 49, an analysis of the measuring values received from the 
sensors 49 can again indicate whether the seal 52 is seated correctly and does not leak. 

[00050] The configurations for the pressure sensors 49, shown in Figure 8 and Figure 10, 

are only intended as exemplary embodiments and the pressure sensors 49 can also be 
arranged at other locations on the connector seal device. It is generally advantageous 
if the sensors 49 are arranged at locations where a sealing effect must be achieved by 
pressing together the surfaces of various parts. 

[00051] The connector seal device shown in Figure 8 is furthermore provided with one or 

several transponders and/or data carriers 59 for detecting, storing and/or transmitting 
measuring values from the respective. parts, wherein different options exist for 
arranging the transponders and/or data carriers 59. For example, a transponder and/or 
data carrier 59 can be arranged on the inside of the elastomer insert 10, as shown in 
Figure 8. In that case, it is particularly advantageous that deviations from the 
measured minimum and maximum values of at least 20% to 50% or more, for 
example, indicate that the contact pressure along the circumference is not uniform 
enough and that a leak probably exists. Furthermore, once it is determined that the 
detected contact pressure is not sufficiently uniform, a sealing element 44 can be 
activated to obtain an improved seal. 

[00052] Figure 8 shows a different option for arranging transponders and/or data carriers 

59 of this type. With this type of arrangement, the transponders and/or the data 
carriers 59 are located inside the pipe union 20. 

[00053] The pressure sensors (49), the transponders and/or the data carriers (59) can 

advantageously be used to test whether a measuring value that is required for the 
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function of the connector seal device parts (10, 20, 30, 40, 50) can be achieved. This 
can be done during the assembly of the connector seal device, but also during the 
installation, the initial operation, and/or while the connector seal device is in use. 

Figure 9 shows a detail of the connector seal device with a different type of 
arrangement for a sealing element 44. With this type of embodiment of the invention, 
the sealing element 44 which can be activated is not positioned on the inside, but in a 
groove on an outside surface of one of the parts for the connector seal device. With 
the exemplary embodiment shown in Figure 9, the outside surface with the sealing 
elements 44 represents the locking ring zone 16 on the elastomer part 10 , r e sp e ctiv e ly 
or the locking ring zone 26 on the pipe union 20, wherein the sealing elements 44 
( similarly as similar to the ropes 43 of swelling material shown in Figures 6 and 7) are 
respectively arranged inside the ring-shaped grooves 16c and/or 26c. 

DC2/752327 ; ? . 
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